The aim of this study is to identify potential facilitators and barriers for health care professionals to undertake selective prevention of cardiometabolic diseases (CMD) in primary health care. We developed a search string for Medline, Embase, Cinahl and PubMed. We also screened reference lists of relevant articles to retain barriers and facilitators for prevention of CMD. We found 19 qualitative studies, 7 quantitative studies and 2 mixed qualitative and quantitative studies. In terms of five overarching categories, the most frequently reported barriers and facilitators were as follows: Structural (barriers: time restraints, ineffective counselling and interventions, insufficient reimbursement and problems with guidelines; facilitators: feasible and effective counselling and interventions, sufficient assistance and support, adequate referral, and identification of obstacles), Organizational (barriers: general organizational problems, role of practice, insufficient IT support, communication problems within health teams and lack of support services, role of staff, lack of suitable appointment times; facilitators: structured practice, IT support, flexibility of counselling, sufficient logistic/practical support and cooperation with allied health staff/community resources, responsibility to offer and importance of prevention), Professional (barriers: insufficient counselling skills, lack of knowledge and of experience; facilitators: sufficient training, effective in motivating patients), Patient-related factors (barriers: low adherence, causes problems for patients; facilitators: strong GP-patient relationship, appreciation from patients), and Attitudinal (barriers: negative attitudes to prevention; facilitators: positive attitudes of importance of prevention). We identified several frequently reported barriers and facilitators for prevention of CMD, which may be used in designing future implementation and intervention studies.
Introduction
In spite of the decrease in coronary heart disease seen in many Western countries in recent years, cardiometabolic diseases [CMDs: cardiovascular diseases (CVDs), diabetes mellitus and chronic kidney disease] continue to be a major global health problem (1, 2) . As well as genetic and sociodemographic factors, CMDs are caused by unhealthy lifestyles, including poor diet, physical inactivity and smoking (3) . It is estimated that >90% of instances of type 2 diabetes are preventable (4) by maintaining a healthy diet and body weight, engaging in moderate to vigorous physical activity and abstaining from tobacco smoking. While the evidence on predictors of CMD is relatively clear, applying this knowledge in a preventive primary care capacity represents a challenge for most health care professionals. In light of high prevalence of smokers, and increasing occurrence of obesity and physical inactivity, an increase in the number of patients with CMD is expected in the coming decades. Risk factors for CVD emerge early in life (5) , with several studies suggesting that risk factors identified in young adults predict CVD and diabetes later in life (6, 7) .
Giving advice on both physical activity (8) and diet (9) has been found to be effective in reducing CVD risk factors, though the benefits of such interventions are rather small (9, 10) . Past research indicates that successful interventions against CVD risk behaviour should target all important risk factors, including a poor diet, sedentary lifestyle and smoking (11) . Therefore, there is an urgent need to establish strategies for health care professionals to detect seemingly healthy individuals who are at high risk of developing CMD and to develop and implement interventions to prevent or delay the onset of these diseases. This approach has been termed selective prevention-the identification of patients who, in spite of an apparent lack of symptoms and risk factors, are nonetheless at high risk of developing CMD (12) .
Particular subgroups of the population are at higher risk of CMD, including those of low socioeconomic status (13, 14) , immigrants migrating from developing countries (15) , people with psychiatric disorders (16) and individuals with intellectual disability (17) . While the issue of social inequality in health is well known (18) , it is difficult to reach these subgroups of the general population with interventions aimed at reducing CMD risk. This may be due to the fact that maintaining a healthy lifestyle becomes less of a priority in the face of other, more immediate stressors and adversity (19) . As such, there is an urgent need to establish inclusive strategies to identify individuals at high risk of disease and to develop and implement interventions to prevent or delay the onset of these diseases in the general population as well as in particularly vulnerable subgroups.
Obstacles against successful interventions towards a healthy lifestyle may not only be present in the general population, but also among health care professionals in primary care-the natural arena for health promotion in the general population (20) . Thus, to implement successful selective CMD prevention programmes in primary care, it is important to identify potential barriers that may exist among primary care health care professionals.
Health care professionals in primary care encounter patients with divergent and poor lifestyle habits that may be harmful to cardiometabolic health (21) , which make it difficult to implement selective preventive efforts. The primary care setting is a complex system where patients and professionals' objectives may not always be in harmony, and barriers in distinct disciplines can vary widely. Therefore, we stress the importance of addressing the barriers and facilitators of effective and efficient selective prevention programmes into clinical practice in primary care (20) .
The aim of this study was to conduct a systematic review of the relevant literature to identify barriers and facilitators of effective selective CMD prevention programmes in a primary health care setting.
Methods
The results of the present review will be used to develop a feasibility study of selective CMD prevention within the Determinants of Successful Implementation of Selective Prevention of Cardiometabolic Diseases Across Europe (SPIMEU, www.spimeu. org) project. SPIMEU aims to contribute to the reduction of cardiometabolic morbidity and mortality in EU Member States by establishing the feasibility of implementing innovative, evidence-based selective prevention actions in five EU Member States representing various health care systems. The present study is a systematic search and review (22) . In the first step, we performed a backward and forward citation search of five key articles with relevant content that were known to us (23) (24) (25) (26) (27) . The backward citation search identified articles through the reference lists in each article, and the forward citation search identified articles citing the key article using Google Scholar. Through this process we identified 30 papers. On the basis of this literature, we then identified any common search terms and keywords. In the second step, we searched without restrictions in terms of language, year or publication type in the following databases: Medline (Ovid), Embase (embase.com), Cinahl (Ebsco) and PubMed (complementary search of newly published non-indexed articles) to identify relevant articles and references. The searches were conducted by two librarians at the Karolinska Institutet University Library in March 2016. The complete search strategies are available as Supplementary data. The extensive search strategy included both free text and MeSH terms and was initially created in Medline and later adapted to the other databases with corresponding vocabularies. Reference lists of included articles were also searched for relevant papers, and articles citing the already included studies were identified in further Google Scholar searches. All titles and abstracts were screened according to the inclusion criteria by either AKW, MJH or ACC. If there was any uncertainty as to whether particular articles should be included or not, the papers in question were discussed by AKW, MJH and ACC before a final decision was reached.
Inclusion criteria
Articles were retained for the review if the study focused on the following:
• Screening/prevention programmes for adult people without established CMD [all studies in patients diagnosed with CVD (or taking medication for hypertension or dyslipidaemia), diabetes mellitus or chronic kidney disease were excluded].
• Prevention of CMD (CVD, type 2 diabetes, chronic kidney disease) in a primary care setting.
• Reporting data on the barriers or facilitators for health care professionals implementing prevention.
• Articles describing health care professionals.
• Articles reporting original research (no review articles or opinion papers such as editorials).
Exclusion criteria
Articles were excluded if they focused on the following:
• Reported purely on (clinical) outcomes of preventive interventions (e.g. lower cholesterol, morbidity).
• Focused solely on study protocols, guidelines and their implementation.
If the inclusion of any articles was unclear, they were discussed among AKW, MJH and ACC, using the criteria above, before a final decision was made. The texts of the retained articles were read in full by at least two authors (PW, AKW or ACC). All full texts were screened independently by at least two authors, either AKW, ACC or PW. Any uncertainty was discussed by all three authors. PW conducted the data extraction, and all the extracted data were verified by ACC. Where consensus was found, all extracted data from the studies were tabled. Formal quality assessment was performed using Mixed Methods Appraisal Tool (MMAT) (28) . The bias discovered by the use of the MMAT tool or by the authors' assessment of the included studies was recorded (e.g. response rates in quantitative studies below 60%). If no bias was discovered in the quality assessment or by the authors' assessment, 'no bias' was reported. The relevant content in the qualitative and quantitative studies was extracted in a similar fashion from the result sections and tables in the included studies.
To systematize the information, we categorized the articles by the type of barrier/facilitator they focused on, as others have previously described (29) (30) (31) . In short, we organized the barriers and facilitating factors from the retained articles into structural (related to local, regional and national health care systems), organizational (related to local, regional and national health care systems), professional, patient-related context and attitudes of heath care professionals. All barriers and facilitators reported in three or more studies were regarded as frequently reported. Figure 1 shows all screened titles/abstracts (6683 articles), with the individual included studies and relevant information on barriers and facilitators for health care professionals included in the present review. In total, 28 articles were included in the present review (23, 25, .
Results
We extracted qualitative data from 19 articles, quantitative data from 7 articles and both qualitative and quantitative data from 2 of the included articles, see Figure 1 and (38) , Singapore (41)) with one included study.
The reported barriers and facilitators from all studies included on the topic of selective prevention of CVD and chronic kidney disease are shown in Table 2 .
A complete overview of barriers and facilitators from both qualitative and quantitative studies is shown in Table 3 and organized in five fundamental categories: structural, organizational context, professional context, patient-oriented factors and attitudes.
The most frequently reported structural barriers were related to lack of time and extra workload (18 studies) (25, 29, (32) (33) (34) (35) (36) (37) (38) 41, 42, 44, (46) (47) (48) 50, 53, 54) , lack of feasible or effective counselling or advice (12 studies) (24, 32, 35, 37, 39, 42, 43, 47, (51) (52) (53) (54) , insufficient reimbursement (10 studies) (29, 30, 33, 34, 38, 41, 46, 47, 53, 54) , or problems with guidelines (6 studies) (30, 37, 40, 41, 43, 53, 54) . Other structural barriers reported were related to lack of available and accessible referral instances (5 studies) (25, 32, 33, 35, 41) , lack of information material for patients (4 studies) (25, 32, 38, 53) , lack of space in the building (3 studies) (25, 29, 37) , lack of support and assistance (2 studies) (29, 41) and problems related to follow-up of patients (2 studies) (23, 35) . Structural barriers regarding guidelines involved a lack of access to or awareness of existing guidelines (37, 40, 41) , lack of evidence and/or guidelines on prevention (30, 54) , or too many guidelines for a specific purpose (41, 54) . The most reported structural facilitators were feasible and effective counselling and interventions (10 studies) (29, 33, 34, 42, 43, 46, (50) (51) (52) (53) , available assistance and support (4 studies), availability of time (3 studies) (22, 41, 52) , adequate referral (3 studies) (29, 41, 50, 51) , identifying obstacles for prevention (3 studies) (29, 39, 40) , adequate follow-up (2 studies) (29, 50) , sufficient finances (2 studies) (30, 41, 52) , adequate patient material (2 studies) (29, 35 ) and adequate guidelines (2 studies) (30, 41, 43) . Other identified facilitators were use of media for health messages (24) and use of legislation for unhealthy habits, e.g. smoking (38) .
The most frequently reported organizational barriers were role of practices, no responsibility to offer prevention (6 studies) (30, 32, 41, 46, 47, 53) , lack of access to information on patients (5 studies) (37, 39, 41, 42, 50) , lack of IT support (5 studies) (24, 37, 41, 42, 46) , role of primary care staff (4 studies) (33, 37, 43, 47) , lack of assistance and support services including communication problems (4 studies) (37, 39, 41, 44) , organizational problems in general (3 studies) (37, 39, 50) and lack of suitable appointment times for employed patients (3 studies) (25, 35, 44) . Other organizational barriers were lack of strong leadership (38) , low quality of recording (37, 40) and insufficient connection with other preventive service providers (54) .
The most frequently reported organizational facilitators were adequate responsibility to offer and importance of prevention(10 studies) (23, 25, 30, 39, 47, 48, 50, (52) (53) (54) , assistance and support within practice and teams (8 studies) (23, 25, 35, 37, 38, 41, 48, 50) , IT support (5 studies) (35, 37, 38, 41, 46, 49) , flexibility in counselling (5 studies) (29, 33, 43, 52, 53) , opportunity of health checks and prevention (5 studies) (34, 36, 42, 47, 48) , important role of practice nurses (4 studies) (23, 32, 37, 49) , structured organization of practice (4 studies) (30, 37, 50, 51) and cooperation with allied health staff or community resources (3 studies) (29, 38, 54) . Other organizational facilitators were functioning appointment system (35, 48) , interventions tailored to target identified barriers (40) , need of an integrated electronic patient record system (37) and access to patient information or register (41, 50) .
The most frequently reported professional barriers were lack of counselling skills and education (6 studies) (29, 32, 45, 49, 53, 54) , lack of knowledge of preventive care (5 studies) (32, 33, 35, 37, 40, 42) and lack of experience (3 studies) (23, 33, 41) . Lack of counselling skills pertained to insufficient education/training/experience to competently communicate information on risk and lifestyle habits. Yet the most frequently reported facilitating professional factors were sufficient training and education (10 studies) (35, 38, 42, 45, 48, 49, (51) (52) (53) (54) and that motivation of patients is effective (4 studies) (25, 50, 52, 53) . Other facilitating factors were related to sufficient knowledge (53) and female gender of GP (49, 53) .
The most frequently reported patient-related barriers concerned lack of adherence (9 studies) (32, 33, 37, 38, (41) (42) (43) 47, 53) and causing problems to patients (5 studies) (33, 39, 47, 49, 50) , e.g. medicalization or anxiety. Other noted barriers involved were low awareness among patients (36), lack of support from patients' families (44), lack of trust in GP-patient contact (41) and cultural differences (54) . On the other hand, the most frequently reported patient-related facilitating factors concerned a strong GP-patient relationship (5 studies) (33, 36, 38, 41, 51) and that patients do appreciate the preventive measures (4 studies) (33, 39, 46, 50) . Other factors were related to the motivation of patients (25, 36) and potential of enlisting the help of family and friends (29, 44) .
The most frequently reported attitudinal barriers were negative attitudes to prevention (16 studies) (25, 29, (33) (34) (35) 37, 38, 40, 42, 43, 46, 47, 49, 51, 52, 54) . Other attitudinal barriers were lack of acceptability (50) and of feasibility (50) . The most reported attitudinal facilitators were positive attitudes towards the importance of prevention (14 studies) (25, 34, 35, 38, 42, (46) (47) (48) (49) (50) (51) (52) (53) (54) . Other facilitators were acceptability (50) and feasibility (34) .
Discussion
We have identified several structural, organizational, professional, social context and attitudinal barriers and facilitators for selective prevention of CMD in primary care. The most frequently reported and important barriers listed were lack of time and reimbursement and lack of counselling skills. The most frequently reported facilitators were positive attitudes towards prevention and awareness of the effectiveness of health checks.
In terms of the generalizability of our results, there appears to be reasonable consistency across the reviewed studies, irrespective of continent, world region, or country of origin. Results are also relatively stable across time, with new studies reporting similar barriers and facilitators as older ones. However, the majority of studies were carried out in The Netherlands, or the UK and other Population only indicated when a specific target population other than the general population is relevant. CDPM, community-based chronic disease prevention and management; CMHT, community mental health teams; HCAs, health care assistants; PHCs, primary health care centres; PHO, primary health organization;
PMs, practice managers; PNs, practice nurses. Obstacles mean rank of severity (1-7, 1 denotes easiest obstacle, 7 most difficult); motivational factors mean rank of motivation (1-5, 1 the most motivating factor, 5 the least motivating factor).
Table 2. Continued
English-speaking countries such as Australia, Canada and New Zealand, all of which have similar primary care and health care systems. This begs the question of how representative our sample of studies actually is. Indeed, two noteworthy studies from countries outside of the mainstream reported diverging results. Specifically, a French study indicated high variability between doctors in their willingness to take a preventative approach to CMD (31) . Another study from Singapore described how GPs screened their patients for chronic kidney disease with the aim to improve collaborative care (41) . It is important to note that the health care system from the countries where all other studies originate in may have influenced the results and could explain the similarities of findings in these studies, allowing the specific organization of primary care or health care in general to be reflected.
In regard to earlier reviews in the area (10, 20, 56) , Rubio-Valera concluded that there is a lack of research into the barriers and facilitators of implementation of prevention and health promotion activities in primary health care, and further that multi-risk management is scarce (20) . Regarding specific lifestyle factors, an earlier review concluded that 'research on physical activity interventions has shown clear evidence of small but positive effects of such intervention in primary care settings, but evidence of specific strategies and sample characteristics associated with greater effectiveness is still needed to enhance the implementation of interventions under routine clinical conditions' (10) . It is important to identify barriers and motivate primary health care professionals. In fact, a review of lifestyle interventions showed that dietary and smoking interventions proved more effective in the long term than standard primary care practice (56). The numbers of studies reporting a specific factor are given. a Significant factors when statistical analyses were performed.
One area of contention in preventive health care is related to whether interventions should target only high-risk groups or the general population as well, that is, should preventive measures be taken to prevent CMD in groups at low or moderate risk as well as those at high risk? In regard to diabetes prevention, identifying high-risk individuals in the general population could be difficult (57) , thus favouring prevention in the general population over a selected high-risk group (58) . The current European guidelines suggest screening all men >40 years and all women >50 years (59) .
In order to mitigate the difficulties involved in selective CMD prevention programmes, detailed planning to overcome the barriers and to promote facilitators is needed before prevention programmes are initiated. However, owing to divergent results in studies conducted in countries with different health care systems, our recommendation to researchers interested in initiating selective prevention interventions is to not only design the initiative based on the best available evidence, but also tailor the programme as precisely as possible to the specific health care system for which it is intended. This will optimize the chances of success of the programmes.
One of the frequently reported barriers was the lack of evidence or the lack of belief in the evidence for prevention. This is partly true, as there is evidence that prevention works to prevent single cardiometabolic events, but a review concluded that 'it is not possible to make clear recommendations about the economic value of screening programmes for CMD' (60) . There is also limited evidence to suggest that CVD systematic risk assessment may have some favourable effects on cardiovascular risk factors (61) . Furthermore, in low-and middle-income countries, no conclusions were to be drawn on the effectiveness of multiple risk factor interventions on combined CVD events and mortality (62) .
A limitation of the present review relates to the fact that most of the articles included in the review were qualitative making the importance of the results challenging to quantify in any other way than the number of studies reporting each type of barrier and facilitator. Further, in terms of the quantitative articles, it was not meaningful to perform a meta-analysis owing to the different topics in the included articles. As a result, we extracted relevant information from the quantitative studies in a similar fashion as we extracted the relevant information from the qualitative studies, according to relevance and not according to any preset tool.
We also acknowledge that individual studies that we include have several types of bias and that the bias of each included study might influence the validity in reported barriers and facilitators. All bias and shortcomings were reported, and none of them were regarded as serious to the point where we considered exclusion. If a barrier of facilitator is frequently reported, the likelihood of it being true is greater, which is why we also report those reported in three or more studies.
We did not find any quantitative studies on barriers and facilitators of prevention of diabetes in primary care. This represents a knowledge gap that needs to be bridged.
Another limitation pertains to the fact that most of the relevant European studies we identified were conducted in the UK and The Netherlands. Thus, the conclusions drawn may not be representative for other parts of Europe.
The main strengths of this review involve the rigorous search strategy, performed by an experienced librarian, in Medline (Ovid), Embase, Cinahl and PubMed. The search was completed with a backward search for articles based on the reference lists of included articles and a forward search on articles citing the included articles through Google Scholar. Besides, the articles found this way were checked by another person than the one who performed the search, and results were discussed when there was any doubt of inclusion or exclusion. We believe that this scrutiny was sufficient and that little relevant information was missed. Furthermore, we screened all included articles using a quality tool, and except for low participation rates in a few studies, all studies had adequate quality.
Conclusion
Structural, organizational, professional, social context and attitudinal barriers and facilitators of selective CMD prevention efforts in primary care were identified in both qualitative and quantitative studies. The most frequently reported barriers were lack of time, reimbursement and adequate counselling skills. The most frequently reported facilitators were positive attitudes of importance of prevention including a high yield of health check. We found that many factors were similar across various settings and countries, yet a few studies were performed in countries with different primary health care systems, complicating comparison. Ultimately, in addition to studying our review of the relevant evidence, we suggest that before initiating selective prevention studies researchers should study local factors in order to best tailor the intervention to the intended setting.
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